INTRODUCTION
Food intolerance/malabsorption syndromes are reported in up to 20% of the population in westernized countries and, particularly histamine intolerance (HIT) may cause nonspecific GI complaints and extraintestinal symptoms. 1 In HIT a disproportionate amount of histamine in the body is thought to result from the consumption of food with high histamine content, and a reduced ability of mainly the enzyme diamine oxidase (DAO) to digest histamine. 2 The clinical diagnosis of HIT www.irjournal.org anamnesis, concerning abdominal complaints and a timely relation to ingestion of histamine-containing food or drinks, including pharmaceutical treatments which might influence HIT, was performed. All of the patients were examined for and did not show lactose intolerance, fructose malabsorption, Helicobacter pylori infection or celiac disease. A registered dietician was consulted to introduce and observe, using a food diary, a histamine-elimination diet for 2 weeks. If the patients were free of or had noteworthy improvement of GI symptoms, together with a DAO value < 10 U/mL at first presentation, then the diagnosis of HIT was established. 5 All patients received written information about HIT and the dietician helped to develop an individually tailored long-time diet to ensure nutritional adequacy and to provide sustained relief.
In the morning, at the first presentation, blood drawings were performed after overnight fasting (> 12 hours) and determination of DAO in serum was made with a radio extraction assay (Sciotec Diagnostic Technologies, Tulln, Austria) within 3 days. We used hydrogen (H 2 ) breath tests for exclusion of lactose intolerance and fructose malabsorption (Gastrolyzer; Bedfont Scientific Inc., Kent, England). Either histologic evaluation of gastric mucosa or an enzyme-linked IgA immunosorbent assay (ELISA; Serion, Würzburg, Germany) were done and showed absence of H. pylori infection. For screening of celiac disease antibodies against tissue transglutaminase were determined with anti-tTG IgA ELISA (Euro-Diagnostica AB, Malmö, Sweden). All patients > 50 years old were screened by colonoscopy and no pathology was present. None of the patients showed signs of infection.
A standardized anonymous questionnaire, regarding symptoms the patients experienced before the diagnosis of HIT and/ or what complaints they have due to ingesting foods with high histamine content, was established. This questionnaire was based on known symptoms and the 4 histamine receptors according to the literature, 2, 3 and it was sent by mail to the patients. 
RESULTS
Bloating was the most common symptom among these patients (92%) and was observed as the most severe symptom with a severity score of 4 ( Table 1 ). Other common HIT-related GI symptoms included: postprandial fullness (73%), diarrhea (71%), abdominal pain (68%), and constipation (55%) as shown in Fig. 1 . Eighteen patients (29%) added other symptoms in the space provided (burning sensation in mouth, on tongue, or anus, migraine, shaking-heavy legs, weakness, leg edema, listlessness, fatigue, insomnia, reduced power of con- Abdominal pain, intestinal colic, diarrhea, postprandial fullness, dysmenorrhea, flush, belching, palpitations, rhinorrhea 3
Constipation, pruritus 2.5
Nausea, emesis, rash, swollen reddened eye lids, headache, dizziness, nose congestion, sneezing, dyspnea 2 Hypotonia 1.5
Collapse 1
Score will range 0 (no symptoms) to 5 (very intense). None of the symptoms was indicated with a symptom severity code 5. www.irjournal.org centration, heartburn, dry skin, ophthalmitis, anxiety, suffocating, sore throat, hoarseness, cardiac arrhythmia, and arterial hypertension) and assigned them a high symptom severity score of 4. Two of these patients added 2 other symptoms. According to the symptom categories, all the GI symptoms were mentioned most frequently, followed by cardiovascular symptoms. The presence of 2 of the 24 symptoms in all 4 categories resulted in 276 various combinations. Of the GI symptom combinations, bloating was the most frequent in combination with other GI symptoms, and 115 various combinations were reported to occur in more than 25% of patients (Table 2) .
Two patients showed only 3 or fewer symptoms, but 96.8% of patients with HIT presented with more than 3 symptoms. The median of the number of symptoms was 10 (IQR, 7), and the mean value was 11.1 symptoms (SD, ± 4.8). Less than 10 symptoms were indicated by 40.3% of patients, 14.5% of patients had 10 symptoms and 45.2% showed more than 10 symptoms (Fig. 2) . From the calculated 2.024 possible combinations of 3 symptoms, patients presented with 1.975 combinations, and only 49 combinations were not displayed. From the 10.626 www.irjournal.org 
DISCUSSION
HIT is assumed to be due to a GI-DAO deficit and the name was created with reference to the term lactose intolerance. A disproportionate amount of histamine in the body is thought to result from the consumption of food with high histamine content, and a reduced ability of mainly the enzyme DAO to digest histamine. 6 The clinical diagnosis of HIT is challenging but patients with low serum DAO values, 2 or more GI symptoms described for HIT, and a reduction of symptoms due to a histamine-reduced diet may be diagnosed with HIT. 4, 5 In the present study we describe the wide variability of GI, extraintestinal and combinations of symptoms associated with HIT. Polymorphisms identified for the genes coding for DAO and for histamine receptors may help explain these symptoms. 7, 8 Complex symptom combinations may influence disease expression and the individual response to diets or treatments. Disorders such as IBS are one of the main reasons for consultation in primary care and IBS is associated with high symptom burden causing a reduced quality of life. The diagnosis of IBS solely relies on self-reported symptoms by patients, and is in many cases self-diagnosed and self-treated. 9 Currently Rome IV criteria as classification and diagnostic criteria in IBS are used but they have limitations in clinical practice since many patients do not demonstrate the required criteria. In Rome IV the recurring symptom of abdominal pain with change in bowel habits, including diarrhea, constipation, bloating and distension, was described as main IBS symptom. 10 We here found bloating to be the most frequent and most severe symptom in HIT. Frequently, patients also reported postprandial fullness, diarrhea, abdominal pain and constipation which resemble IBS-linked symptoms. However, IBS patients were shown to believe that food, including histamine-containing food, triggers their GI symptoms.
11
Another new, symptom-based disorder is non-celiac gluten sensitivity (NCGS) and it is associated with the consumption of gluten-containing products. 12 Since there are no diagnostic criteria available for NCGS they are also referred to as "people without celiac disease avoiding gluten. " 13 It was assumed that people with NCGS are a group of patients with IBS who are self-diagnosed and perform self-treatment with a gluten-free diet.
14 However most gluten-containing foods and drinks also contain histamine and/or they are consumed with added histamine-containing seasonings. We described that GI and extraintestinal symptoms in NCGS resemble those which can be found in HIT. 15 Functional dyspepsia (FD) is a disorder with a heterogeneous group of symptoms in the epigastric region and again, with absence of any organic disease. For FD a number of explanations was employed but pathophysiology is unknown and despite all attempts the treatment of FD remains insufficient. 16 Abdominal pain and postprandial fullness are described in FD as main symptoms 17 and patients with HIT reported these also to be prominent symptoms (Table 2) . However, a symptom is an experience observed as different from normal and depends very much on the individual patients' subjective interpretation. Symptoms alone or symptom complexes are rarely, if ever, diagnostic. 9 Although, included patients experienced recurring symptoms caused by food ingestion with high histamine content, in this study a recall bias cannot be entirely excluded. So far, no laboratory values have been found to correlate with symptoms in IBS, NCGS, or FD. Although, serum DAO values are not fully established to reflect GI-DAO activity 1 and determination of DAO in serum with currently available assays has limitations, 18 the diagnosis of HIT may be supported with measurements of serum DAO. 4, 5 Since there are symptom correlations and parallels in IBS, NCGS, and FD with HIT, determination of serum DAO values in well-defined patients with recurring functional non-specific GI symptoms in IBS, NCGS, and FD are necessary. In conclusion, the knowledge of this wide and complex variability of symp-www.irjournal.org toms in patients with HIT may assist clinically recognizing and diagnosing histamine intolerance.
